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1.
[4] . [4] .
$’+^{\xi_{\text{ }\acute{\mathrm{r}}\overline{\tau}F1\mathrm{J}\text{ _{}}^{}\text{ }^{ ^{}\backslash }\nearrow J\backslash ^{\mathrm{Q}}\text{ }\mathrm{K}\ddot{\mathrm{a}}\mathrm{h}1\mathrm{e}\mathrm{r}\text{ }}}(X, k_{X})\backslash \text{ }\mathrm{D}\sqrt[\backslash ]{}\backslash \backslash \backslash$
. ffig, \lambda \llcorner (’OX\lambda )(O-hX .
$\cdot$Q–ui\otimes llqed--inm0\equiv Xp\dagger$($\Xi d-ekt $H^{q}$ ($X,$$\mathcal{O}\Re^{\backslash }\#\mathrm{f}\text{ }$ $\text{ }$) $\mathrm{t}-1)_{\text{ }^{}q}11\cdot 11Q$ $\mathrm{B}^{\dot{\mathrm{a}}}\text{ }\ll^{- \text{ }}$
. , Quillen , $\lambda(\mathcal{O}_{X})$ $L^{2_{-}}$
( ) (\S 2 ) .
Qufllen , K\"ahler , .
, 1 Riemann , Kronecker
.
1.1(Ray-Singer [7]). $E=\mathbb{C}/\mathbb{Z}+\tau \mathbb{Z}$ 1 Riemann , $k_{E}=({\rm Im}\tau)^{-1}$
$dz\otimes d^{-}z$ 1 K $\mathrm{l}\mathrm{e}\mathrm{r}$ . Serre , $H^{1}(E, \mathcal{O}_{E})^{\vee}$ $H^{0}(E, \Omega_{E}^{1})$
, $\lambda(\mathcal{O}_{C})$ $H^{0}(C, \mathcal{O}_{C})\otimes H^{0}(E, \Omega_{E}^{1})$ . $\Delta(\tau)$ Ja-
cobi $\Delta$ . , $(E, k_{E})$ $\lambda(\mathcal{O}_{E})$ Qufllen
$||1\otimes dz||_{Q}^{2}=2^{-2}|\Delta(\tau)|^{-\frac{1}{6}}$
.
, $X$ 2 Riemann . $X$ Wierstrass , $X$
Jacobi $J=\mathbb{C}^{/}\mathbb{Z}+\tau \mathbb{Z}$ . , $\lambda(\mathcal{O}_{X})\simeq\lambda(\mathcal{O}_{J})\otimes\Omega_{J}^{2}$ .
$1\otimes(dz_{1}\wedge dz_{2})$ ( $\lambda(\mathcal{O}_{X})$ $\sigma$ . $k_{J}={}^{t}dz({\rm Im}\tau)^{-1}d\overline{z}$
$J$ Kiler , $k_{X}=k_{J}|_{X}$ $k_{J}$ $X$ . , $(X, k_{X})$
$\lambda(\mathcal{O}_{X})$ Quillen ([11] ) .
L2 (Bost-Mestre-Moret-Bailly [2], [9]). $\chi_{2}(\tau)=\prod_{(a,b):\mathrm{e}\mathrm{v}\mathrm{e}\mathrm{n}}\theta_{ab}(0, \tau)$
. $\zeta(s)$ Riemann , $c_{2}=2\dashv\pi^{-\frac{2}{3}}$ e-4\mbox{\boldmath $\zeta$}’( . ,
$(X, k_{X})$ $\lambda(\mathcal{O}_{X})$ Quillen
$||\sigma||_{Q}^{2}=c_{2}(\det{\rm Im}\tau)^{\frac{1}{6}}|\chi_{2}(\tau)|^{-\frac{1}{3}}$
.
, 2 Riemann $M$ , $\Gamma\backslash fl_{1}$ ( $\mathfrak{H}_{1}$ , $\Gamma$ $PSL(2, \mathbb{R})$
) , $\Gamma\backslash \mathfrak{H}_{1}$ Poincare’ $\rho$ , $(M, \rho)$
$\lambda(\mathcal{O}_{M})$ Quillen , Selberg
(D’Hocker-Phong[3], Saxn [8]) . , K $\mathrm{l}\mathrm{e}\mathrm{r}$
* (Department of Mathematics, Faculty of Science, Kyoto University).
\dagger (Graduate School of Mathematical Sciences, University of Tokyo).
1281 2002 141-145
141
, Quillen , K3
Quillen ,
( [11], [12]).
, $C$ 3 Riemaxm . , $\pi$ : $Darrow$
$C$ , $C$ Kummer Kum(A) (\S 3 ) . , $A$
$(1, \tau)$ , $\mathrm{K}\mathrm{u}\mathrm{m}(A)$ $=A/[-1]_{A}$ . $k_{A}={}^{t}dz({\rm Im}\tau)^{-1}d\overline{z}$ $A$
K er . $k_{\mathrm{K}\mathrm{u}\mathrm{m}(A)}$ orbifold $k_{A}$ Kum(A)
Kiler , $k_{C}=k_{\mathrm{K}\mathrm{u}\mathrm{m}(A)}|_{C}$ . , $(C, kc)$ K er
.
, $(C, k_{C})$ $\lambda(\mathcal{O}c)$ QuiUen , 1J 12
(\S 4 ) .
2. QUILLEN
Quillen . $(X, k_{X})$ K er , $(F, h_{F})$
$X$ Hermite . $A^{0,q}(F)$ $F$ $(0, q)-$
, $\square _{F}^{0,q}$ $A^{0,q}(E)$ . $\sigma(\square _{F}^{0,q})$ $0,qF$
, $\lambda\in\sigma(\coprod_{\acute{F}}^{0q})$ , $E_{F}^{0,q}(\lambda)$ $\lambda$ $0,qfi^{1}$ .
, $\zeta^{0,q}(s, F)$ $\zeta^{0,q}(s, F)$ :=\Sigma ,6 ( $\square$0F’)\{0}din $E_{F}^{0,q}(\lambda)\lambda^{-s}$
. $\zeta^{0,q}(s, F)$ ${\rm Re}(s)>\dim X$ , $\mathbb{C}$
, $s=0$ $\ovalbox{\tt\small REJECT} \mathrm{I}\mathrm{J}$ . $\det*\coprod_{\acute{F}}^{0q}:=\exp(-\frac{d}{ds}|_{s=0}\zeta^{0,q}(s, F))$
$\langle$ .
2.1([7]). , $\tau(X, F)=\prod_{q\geq 0}(\det^{*}\square _{\acute{F}}^{0q})^{(-1)^{\mathrm{r}}q}$
.
$\lambda(F)=\otimes_{q=0}^{g}(\det H^{q}(X, F))^{(-1)^{q}}$ . $\lambda(F)$ ,
$L^{2_{-}}$ Quillen . $H^{0,q}(X, F):=E_{F}^{0,q}(0)$ $(0, q)-$
. Hodge , $H^{q}(X, F)$ $H^{0,q}(X, F)$ , $\lambda(F)$
Hermite . $L^{2_{-}}$ , $||\cdot||_{L^{2}}$ .
2.2([6]). $\lambda(F)$ Quillen , $||\cdot||_{Q}^{2}:=\tau(X, F)||\cdot||_{L^{2}}$
.
Quillen , Rjem ( ) Quillen
. , Quillen , Gillet Soul\’e Arakelov Riemann-
Roch .
, Bismut QuiUen ( )
, ( [1] ) .
, $\iota$ : $Xarrow X$ $k_{X}$ . $\mu_{2}$ 2
, $\mu_{2}$ $\iota$ , $\mu_{2}$ $X$ . , $\mu_{2}$
$F$ $h_{F}$ .
$k_{X},$ $h_{F}$ $\iota-$ , $\iota$ $E_{F}^{0,q}(\lambda)$ , $E_{F}^{0,q}(\lambda)$ $\iota^{*}-$ $E_{F}^{0,q}(\lambda)_{+}$
$\iota^{*}-$ $E_{F}^{0,q}(\lambda)_{-}$ . $\zeta_{\pm}^{0,q}(s, F)$ $\zeta_{\pm}^{0,q}(s, F):=$
$\sum_{\lambda\in\sigma(\Pi_{\dot{F}}^{\mathrm{O}q})\backslash \{0\}}\dim E_{F}^{0,q}(\lambda)_{\pm}\lambda^{-s}$ . $\det_{\pm}^{*}.\coprod_{\acute{F}}^{0q}:=\exp(-\frac{d}{ds}|_{s=0}\zeta_{\pm}^{0,q}(s, F))$ .
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2.3 ([1]). $\mu_{2^{-}}$ , $k=0,1$ ,
$\tau_{\mu_{2}}(X, F)(\iota^{k})$ $=( \prod_{q\geq 0}(\det_{+}^{*}\coprod_{F}^{0,q})^{(-1)^{q}q})(\prod_{q\geq 0}(\det_{-}^{*}\coprod_{F}^{0,q})^{(-1)^{q}q)^{(-1)^{k}}}$
.
$H^{q}$ ($X$, F) $H^{q}(X, F)$ $\iota$ $\pm 1-$ ,
$\lambda(F)\pm=\otimes_{q=0}^{g}(\det H^{q}(X, F))\pm)^{(-1)^{q}}$ , $\lambda_{\mu_{2}}(F)=\lambda(F)_{+}\oplus\lambda(F)_{-}$
. $\lambda_{\mu_{2}}(F)$ $\mu_{2^{-}}$ . ( )
, $H^{q}(X, F)=H^{q}(X, F)_{+}\oplus H^{q}(X, F)_{-}$ ,
$\lambda(F)\pm$ $L^{2}-$ $||\cdot||_{L^{2},\lambda(F)}\pm$ .
2.4([1]). $\mu_{2^{-}}$ Quillen , $k=0,1$ $\varphi=(\varphi_{+}, \varphi-)\in\lambda_{\mu_{2}}(F)$ ,
$||\varphi||_{Q,\lambda_{\mu_{2}}(F)}^{2}(\iota^{k})$ $=\tau_{\mu_{2}}(X, F)(\iota^{k})||\varphi_{+}||_{L^{2},\lambda(F)_{+}}^{2}||\varphi_{-}||_{L^{2},\lambda(F)_{-}}^{(-1)^{k}2}$
$\lambda_{\mu_{2}}(F)$ $||\cdot||_{Q,\lambda_{\mu_{2}}(F)}^{2}(\iota^{k})$ .
$\tau_{\mu_{2}}(X, F)(1)$ , 2.1 $\tau(X, F)$ . $\lambda(F)$ $\det\lambda_{\mu_{2}}(F)$ (
) . $||\cdot||_{Q,\lambda_{\mu_{2}}(F)}^{2}(1)$ $\lambda(F)$







$\tau=(\begin{array}{ll}\tau_{11} \tau_{12}\tau_{12} \tau_{22}\end{array})\in GL(2, \mathbb{C})|{\rm Im}\tau>0\}$ 2 Siegel , $\Delta$
$2(\mathbb{Z})$ $\mathfrak{H}_{2}$ . $\tau\in \mathfrak{H}_{2}$ , $A_{\tau}$ $A_{\tau}=\mathbb{C}^{2}/\mathbb{Z}^{2}+\tau \mathbb{Z}^{2}$
$\tau$
$A_{\tau}$ . $\mu_{2}$ $[-1]_{A_{\tau}}$ $\mathrm{A}\mathrm{u}\mathrm{t}_{hol}(A_{\tau})$
$a\in\{0,1\}^{2}$ , $\mathrm{f}_{a}(z):=\theta_{\frac{a}{2}\prime 0}(2z, 2\tau)=\sum_{n\in \mathrm{Z}^{2}}\exp\pi i\{^{t}(n+\frac{a}{2})2\tau(n+\frac{a}{3})+2^{t}(n+\frac{a}{2})2z\}$
$\langle$ . $\{\mathrm{f}_{a}\}_{a\in\{0,1\}^{2}}$ $H^{0}(A_{\tau}, \mathcal{O}_{A_{\tau}}(2\Theta_{\tau}))$ . $|2\ominus_{\tau}|$ ,
$\Phi_{|2\ominus_{\tau}|}$ : $A_{\tau}\ni zarrow(\mathrm{f}_{10}(z) : \mathrm{f}_{11}(z) : \mathrm{f}_{01}(z) : \mathrm{f}_{00}(z))\in \mathrm{P}^{3}$
. $\mathrm{f}_{a}(z)$ , $\Phi_{|2\Theta_{\tau}|}$ $\Psi_{\tau}$ : $K_{\tau}=A_{\tau}/\mu_{2}arrow\Phi|2\ominus_{\tau}|(A_{\mathcal{T}})\subset \mathrm{P}^{3}$ .
, $\tau\in \mathfrak{H}_{2}\backslash \Delta$ , $K_{\tau}$ $\Phi_{|2\ominus_{\tau}|}(A_{\tau})$ .
$u=(u_{10}, u_{11}, u_{01}, u_{00})\in \mathbb{C}^{4}\backslash \{0\}$ , $D_{u,\tau}:= \{z\in A_{\tau}|\sum_{\epsilon\in\{0,1\}^{2}}u_{\epsilon}\mathrm{f}_{\epsilon}(z)=0\}\subset A_{\tau}$
$\langle$ . $\mathrm{f}_{a}(z)$ , $\mu_{2}$ $D_{u,\tau}$ . $C_{u,\tau}=D_{u,\tau}/\mu_{2}$ , ,
$C_{u,\tau}:= \{z\in K_{\tau}|\sum_{\epsilon\in\{0,1\}^{2}}u_{\epsilon}\mathrm{f}_{\epsilon}(z)=0\}\subset K_{\tau}$
.
3.1. (1) $\tau\in \mathfrak{H}_{2}$ . , $u\in \mathbb{C}^{4}\backslash \{0\}$ , $D_{u,\tau}$ 5
, $\mu_{2}$ $D_{u,\tau}$ . , $C_{u,\tau}$ 3
.
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(2) $C$ 3 , $\pi$ : $Darrow C$ . ,
$\tau\in fl_{2}$ $u\in \mathbb{C}^{4}$ : $D_{u,\tau}$ $C_{u,\tau}$ $D$ $C$ ,
$\pi$ : $Darrow C$ $D_{u,\tau}arrow C_{u,\tau}$ .
Prym(D/C) $\pi$ : $Darrow C$ Prym . , Prym(D/C)
Abel . $C$ , Abel-Prym $\beta$ : $Darrow \mathrm{P}\mathrm{r}\mathrm{y}\mathrm{m}(D/C)$
, (2) $D_{u,\tau}$ $C_{u,\tau}$ ([10] ) .
4.
, $C$ 3 . $\pi$ : $Darrow C$
. 3.1(2) $(u, \tau)\in(\mathbb{C}^{4}\backslash \{0\})\mathrm{x}fl_{2}$ , $D,$ $C$
$D_{u},,$${}_{\tau}C_{u,\tau}$ . $D$ $2\Theta_{\tau}$ $A_{\tau}$ , $\pi$
D\rightarrow C=D/ .
$C$ , $\tau\in \mathfrak{H}_{2}\backslash \Delta$ . , $K_{\tau}$
$\Phi|2\Theta_{\tau}|(A_{\tau})\subset \mathbb{P}$ , $K_{\tau}$ $\mathbb{P}$ . , $C$
$K_{\tau}$ $u$
$\mathrm{P}^{3}$ .
$k_{A_{\tau}}=d\ell z({\rm Im}\tau)^{-1}d\overline{z}$ $A_{\tau}$ K er . $k_{K_{\tau}}$ orbifold $k_{A_{\tau}}$
$K_{\tau}$ K er . $kc=k_{K_{\tau}}|_{C}$ . $(C, kc)$ Kiler
.
$(C, k_{C})$ $\lambda(\mathcal{O}_{C})$ QuiUen
, , $\lambda(\mathcal{O}c)$ $\varphi(u, \tau)$ , 2 $F(z, \tau),$ $G(z, \tau)\in$
$\mathcal{O}(\mathfrak{H}_{2})[z]$ .
Serre , $H^{1}(C, \mathcal{O}_{C})^{\vee}$ $H^{0}(C, \Omega_{C}^{1})$ , $\lambda(\mathcal{O}_{C})=\det$
$H^{0}(C, \mathcal{O}_{C})\otimes\det H^{1}(C, \mathcal{O}_{C})^{\vee}=H^{0}(C, \mathcal{O}_{C})\otimes\det H^{0}(C, \Omega_{C}^{1})$ . $u_{a}\neq 0$ ,











. , $z=(z_{10}, z_{11}, z_{01}, z_{00})\in \mathbb{C}^{4}$ ( ,
$F(z, \tau)=A(\tau)(z_{10}^{4}+z_{11}^{4}+z_{01}^{4}+z_{00}^{4})+B(\tau)(z_{10}^{2}z_{00}^{2}+z_{11}^{2}z_{01}^{2})$
$+C(\tau)(z_{11}^{2}z_{00}^{2}+z_{01}^{2}z_{10}^{2})+D(\tau)(z_{01}^{2}z_{00}^{2}+z_{10}^{2}z_{11}^{2})+2E(\tau)z_{01}z_{11}z_{01}z_{00}$
. $F(z, \tau)\in \mathcal{O}(\mathfrak{H}_{2})[z]$ Kummer $K_{\tau}$ . , $K_{\tau}=$
$\{z\in \mathrm{P}^{3}|F(z, \tau)=0\}$ . ,
$G(z, \tau)=\prod_{a,b\in\{0,\frac{1}{2}\}^{2}}(\mathrm{f}_{10}(a+\tau b)z_{10}+\mathrm{f}_{11}(a+\tau b)z_{11}+\mathrm{f}_{01}(a+\tau b)z_{01}+\mathrm{f}_{00}(a+\tau b)z_{00})$
. $G(z, \tau)\in \mathcal{O}(fl_{2})[z]$ $K_{\tau}$ 16 {( $\mathrm{f}_{10}(a+\tau b)$ : $\mathrm{f}_{11}(a+\tau b)$ : 1 $(a+\tau b)$ :
$\mathrm{f}_{00}(a+\tau b))\in \mathrm{P}^{3}\}_{a,b\in\{0,\frac{1}{2}\}^{2}}$ ,
.
4.1. $c_{3}=2^{-\frac{2}{3}}\pi^{\frac{10}{3}}e^{-8\zeta’(-1)}$ . ,
$||\varphi(u, \tau)||_{Q,\lambda(\mathcal{O}_{C})}^{2}=c_{3}e^{-\pi({\rm Im}\tau_{11}+1\mathrm{m}\mathrm{q}_{2}+1\mathrm{m}\tau_{22})}$ ($\det$ Imr) $\frac{1}{3}|F(u, \tau)|^{-\frac{1}{3}}|G(u, \tau)|^{-\frac{\epsilon}{12}}$
.
. $\lambda(\mathcal{O}c)$ Quillen , $\lambda_{\mu_{2}}(\mathcal{O}_{D})$ $\mu_{2^{-}}$ Quillen
. Bismut Qufllen ([1])
, $\lambda_{\mu_{2}}(\mathcal{O}_{D})$ $\mu_{2^{-}}$ Quillen , $\lambda_{\mu_{2}}(\mathcal{O}_{A_{\tau}})$ $\lambda_{\mu_{2}}(\mathcal{O}_{A_{\tau}}(2\Theta_{\tau}))$ $\mu_{2^{-}}$
Qufllen . , , ([11]) K\"ohler-Roessler
([5]) .
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